Sclerosing cholangitis
Sclerosing cholangitis is a chronic cholestatic liver disease characterised by fibrosing inflammatory destruction of the intrahepatic and extrahepatic biliary tree. If no aetiologies are identified-for example, portal vein thrombosis, autoimmune pancreatitis, or recurrent pyogenic cholangitis-the prefix primary is used. Primary sclerosing cholangitis affects more men than women (ratio 7 to 3; mean age about 40 at diagnosis). Almost 75% of patients have coexisting inflammatory bowel disease, usually ulcerative colitis. The UK general practice research database estimates annual incidence as 4.1 per 1 000 000 population and prevalence as 38.5 per 1 000 000. 8 The corresponding US estimates are about 10 per 1 000 000 population and 140 per 1 000 000 respectively. 
How should patients be investigated and how is a diagnosis reached?
Investigations focus on the pattern of liver biochemistry, the presence of autoantibodies, imaging findings, and liver histology (fig 2) .
Autoimmune hepatitis
Raised transaminase levels are usually accompanied by raised IgG levels, which range from slightly raised to extremely high (in the thousands) but are commonly 1.2-3.0 higher than the upper limit of normal.
Autoimmune liver disease for the non-specialist 
SummaRy pointS
Autoimmune liver diseases are chronic diseases, each with a long natural course Disease need not be symptomatic, but symptoms when present can be challenging to manage Autoimmune hepatitis is a parenchymal disease, whereas primary biliary cirrhosis and primary sclerosing cholangitis are biliary diseases Medical management of primary biliary cirrhosis (with ursodeoxycholic acid) and autoimmune hepatitis (with prednisolone and azathioprine) is very successful and transplantation is rarely needed Primary sclerosing cholangitis lacks effective medical interventions, but transplantation when indicated is highly successful
CliniCal Review
Of 213 patients at one centre, w3 aspartate aminotransferase levels at presentation were less than double the upper limit in 12% of patients, two to 10 times the upper limit in 33%, and more than 10 times the upper limit in 54%.
Antinuclear antibodies and anti-smooth muscle antibodies characterise type 1 autoimmune hepatitis, whereas antibodies to liver and kidney microsome mark the rarer, type 2 autoimmune hepatitis, which typically starts in childhood. Usual titres of serum autoantibodies range from ≥1:40 to ≥1:80, but in isolation results have low positive predictive values as the prevalence of autoantibodies in healthy individuals exceeds the prevalence of disease. Histological features include lymphoplasmacytic interface hepatitis, lobular hepatitis, and centrolobular necrosis. When a disease scoring system (table 2) based on autoantibody titres, IgG values, histology evaluation, and exclusion of viral hepatitis was applied to a validation cohort it had an 88% sensitivity and 97% specificity (cut-off ≥6) and 81% sensitivity and 99% specificity (cut-off ≥7).
9 Important differential diagnoses include drug induced liver disease (induced by, for example, nitrofurantoin and minocycline) and Wilson's disease.
Primary biliary cirrhosis
The presence of circulating anti-mitochondrial antibodies in 95% of patients is a defining feature.
10 Diagnosis usually rests on the presence of anti-mitochondrial antibodies and persistent cholestatic biochemistry; liver biopsy is generally reserved for anti-mitochondrial antibody negative patients, since the combination of antimitochondrial antibody and an alkaline phosphatase level of more than 1.5 times the upper limit and an aspartate aminotransferase level of less than five times the upper limit yields a 98.2% positive predictive value for histological confirmation of disease. CliniCal Review disease, notably ulcerative colitis, may be diagnosed when asymptomatic, if screening alkaline phosphatase levels are abnormal, and it seems silent cholangiographic changes may be commoner than thought. w6 Liver biopsy helps only a subgroup of patients with limited microscopic intra-hepatic bile duct disease.
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How should patients with autoimmune liver disease be treated? Immunosuppression in autoimmune hepatitis Randomised controlled treatment trials have shown a benefit with steroid treatment [12] [13] [14] ; maintenance with azathioprine and steroids induces remission-characterised by normal levels of transaminases and IgG, and an inactive histology-in over 90% of patients with type 1 autoimmune hepatitis. [15] [16] [17] Steroids afford survival benefit according to randomised controlled treatment trials.
12-14 Data from randomised studies support steroid induced remission (normal transaminase and IgG levels and an inactive histology) and maintenance with azathioprine for over 90% of patients with type 1 disease. [15] [16] [17] The serological classification of disease does not affect treatment. Initial studies used 15 mg prednisolone daily; others used prednisone monotherapy starting at 60 mg daily or prednisone 30 mg daily with azathioprine 50 mg daily. Our approach is 20 mg prednisolone (or prednisone) daily with azathioprine 1-2 mg/kg a day either from the outset or once treatment response is confirmed. Two to three months of 20 mg prednisolone (or prednisone) daily is followed by treatment for one to two years of 5-10 mg a day. The individual severity of presentation and response to treatment dictate dose adjustments.
Treatment is warranted for symptomatic patients with (a) transaminases ≥10× upper limit, (b) transaminases ≥5× upper limit with IgG values ≥2× upper limit, or (c) active liver histology (bridging necrosis, multiacinar necrosis) as such patients historically had a six month mortality rate of 40% and a 10 year mortality of over 70% if not given steroids. Patients not fulfilling these indications probably benefit from treatment as (a) untreated patients with mild hepatitis have a 17% chance of cirrhosis within five years, (b) patients with mild to moderate laboratory disturbances have a 49% chance of cirrhosis within 15 years and a 10 year survival of 90%.
w7 w8 No treatment is needed if cirrhosis is identified in the absence of inflammatory activity.
Resolution of inflammatory activity on liver biopsy is one clinical end point, but interim evaluation relies on measurement of serum transaminases and immunoglobulins, as this reliably monitors activity and response to treatment. w9 If treatment is stopped, about 80% of patients will relapse, 50% within six months.
w10 Azathioprine initially at 2 mg/kg has been shown in randomised trials to reduce relapse rate and maintain remission. Factors associated with an increased relapse rate include a slow time to initial remission and failure to have consistently normal transaminase levels thereafter. Black men (when compared with a non-black comparison group of predominantly white men) seem to have worse outcomes. 18 There is no prescribed treatment duration, although relapses while treatment is stopped correlate with the duration of treatment received: relapses are fewer after 48 months of treatment than after 26 months of treatment.
w11 Repeated attempts to stop treatment leads to repeated relapses and greater progression to cirrhosis, death from liver failure, and requirement for transplantation. Whereas steroids are usually prescribed for one to two years after diagnosis, azathioprine is given for two to five years, if not indefinitely (for example, if cirrhosis is present at presentation or the patient has experienced a previous relapse). Practice varies, however, with some clinicians withdrawing treatment if a follow-up liver biopsy is reported as showing no inflammatory activity. Appropriate discussion is needed of the possible long term risk of lymphoma with azathioprine.
w13 Disease flare-ups can be seen post-partum, and azathioprine use during pregnancy has not been associated with adverse outcomes. w14 ursodeoxycholic acid in primary biliary cirrhosis and primary sclerosing cholangitis Primary biliary cirrhosis Most patients with primary biliary cirrhosis and abnormal liver biochemistry are prescribed lifelong ursodeoxycholic acid, at a daily dose of 13-15 mg/kg. This hydrophilic bile acid is safe, with few side effects (weight gain about 3 kg, hair thinning, and diarrhoea). Overall a combined analysis of three controlled trials showed a reduction of a third in the risk of death or transplantation for treated patients with moderate to severe disease. 19 The Cochrane group, however, found no effect on the incidence of death and/ or transplantation despite improvements in serum bilirubin, jaundice, and ascites for treated patients.
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Another meta-analysis found that ursodeoxycholic acid improved survival without transplantation; the authors suggested that the difference between their finding and the Cochrane group's finding was their study's restriction to trials with optimal dosing. 21 Falling mortality and transplantation trends have also been taken to confirm an effect of treatment.
w15 w16
Primary sclerosing cholangitis Ursodeoxycholic acid has been evaluated in primary sclerosing cholangitis, but studies repeatedly fail to show benefit despite improvements in liver biochemistry. Encouraging results were seen in a two year, double blind, placebo controlled study of 26 patients with primary sclerosing cholangitis randomised to 20 mg/kg a day of ursodeoxycholic acid or placebo.
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A randomised, placebo controlled study (ursodeoxycholic acid at 17-23 mg/kg a day) found significantly improved liver biochemistry but no difference for the end point of death or liver transplantation. 23 Most recently a randomised, placebo controlled study of high dose ursodeoxycholic acid (28-30 mg/kg a day), in 150 patients, reported no benefit but more importantly potential harm. 24 Liver transplantation, when indicated, represents the only potentially curative option, although recurrence in the new graft is common (occurring in about one in five patients). Colectomy before or after transplantation for those with colitis may reduce recurrence.
w17
Alternative agents A randomised trial of newly diagnosed non-cirrhotic patients with autoimmune hepatitis found that budesonide, a steroid with high first pass metabolism, was CliniCal Review an alternative for inducing and maintaining remission with fewer side effects than prednisolone. 25 If treatment fails in autoimmune hepatitis (with particular risk groups being younger patients with more acute, severe disease) a review of the diagnosis and evaluation for non-compliance is an essential first step. There are no established second line treatments, although several immunosuppressants-for example, ciclosporin A, tacrolimus, and mycophenolate mofetil-are described in non-randomised reports.
In a Spanish cohort of 192 patients with primary biliary cirrhosis, a biochemical response to ursodeoxycholic acid defined as normalisation of alkaline phosphatase or a >40% fall after one year, predicted an outcome equal to that of healthy individuals.
26
Similarly a French cohort (n=292) found a treatment response defined as an alkaline phosphatase level of ≤3× upper limit, an aspartate aminotransferase level of ≤2× upper limit, and bilirubin level ≤17.1 μmol/l after one year, predicted a 10 year transplantationfree survival rate of 90% compared with 51% for nonresponders. 27 Definitive trial data for non-responders to ursodeoxycholic acid for agents such as farnesoid X receptor agonists, antiretroviral drugs, and fibrates are awaited.
The lack of any effective treatment for primary sclerosing cholangitis is evidenced by the numerous uncontrolled studies of other treatments, particularly antibiotics (such as vancomycin, metronidazole, minocycline). A Cochrane review of steroid treatment found no benefit.
28 A derivative of ursodeoxycholic acid, nor-ursodeoxycholic acid, showed promising efficacy in an animal model of disease, but data for humans are awaited. Symptoms and surveillance A combined approach by family physicians and specialists (including nurses) facilitates patient education, compliance, and monitoring for treatment side effects (see the box on nurse specialists and the patient's perspective box). Fatigue and pruritus are multifactorial in aetiology and challenging to treat (table 3) .
Cholangitis (right upper quadrant pain, jaundice, fevers, dark urine, pale stools) requires prompt antibiotics (such as ciprofloxacin) and sometimes hospital admission. Cross sectional and case-control evidence exists for greater prevalence of osteoporosis in cholestatic disease, and guidelines suggest baseline bone densitometry and treatment if indicated.
29
In cirrhotic patients, surveillance for oesophageal varices and screening for hepatocellular carcinoma are indicated; portal hypertension may also occur in precirrhotic cholestatic liver disease. Primary sclerosing cholangitis is a premalignant condition, and the annual incidence of cholangiocarcinoma is about 1%; in one cohort study, cholangicarcinoma was diagnosed within the first year after diagnosis of primary sclerosing cholangitis in 24 (50%) cases as well as in 13 (27%) patients for whom liver transplantation was planned. 30 w20 Median survival is less than one year, and in most patients the diagnosis involves advanced unresectable disease. Transplantation is contraindicated except in research settings. One meta-analysis of observational studies showed that patients with primary sclerosing cholangitis and ulcerative colitis were four times more likely to develop colonic dysplasia than patients with ulcerative colitis alone, w21 and this finding has driven the practice of colonoscopy and serial biopsies for all patients followed by surveillance.
w22 Unblinded follow-up of a randomised placebo controlled treatment trial suggests ursodeoxycholic acid reduces colorectal dysplasia in those with colitis. Contributors: GMH and SD contributed equally to the preparation of this article, and both are guarantors. PMcG contributed to the section on symptoms and surveillance, including the text, 
